10 /fill 851 «. 

DT01 RtfTd PCT/rf 1 4 OCT 2004 

Amendments to the Claims 

Listing of Claims: 

1 . (Curently amended) M e thod A method for filling a contact hole 
(2&h comprising: in wh i ch 

depositing a base layer (50) is d e pos i t e d in at least one contact hole-(20) 
under a protective gas atmosphere , wh i ch 

wherein the base layer comprises titanium nitride T ; 

in--wbi€h depositing a covering layer -(-54Hs --deposited under gaseous 
nitrogen atmosphere in the contact hole-(20) after th e d e pos i t i on of depositing 
the base layer (-50) -uBder--gaseouS"mtr-ogen r -whj<yh 

wherein the covering layer comprises titanium nitride , and 

wherein i n wh i ch cas e , by v i rtu e of th e f a ct that f i rst l y depositing the base 
layer i s d e pos i t e d under a protective gas , on th e m e ta l a t th e bottom of th e 
co nt a ct ho l e no substantially prevents the formation of nitride compounds fern 
b e tw ee n th e m e tal in the titanium nitride at the bottom of the contact hole and- by 
reaction with nitrogen contained in a roact i ve gas the gaseous nitrogen- : and 

de positing a contact hole filling material made-of- comprising tungsten 
b e ing depos i t e d in the contact hole (20) after th e d e pos i tion of depositing the 
covering layer-(§4), 

characteriz e d i n that wherein the covering layer (5 4 ), at the bottom 
(24) of the contact hole, has a thickness (04) of less than about 10 nm. 

2. (Curently amended) M e thod The method according to Claim 1 , 
GharaGteri-zed-in4hat wherein the base layer (5Q)-aRd/pr the covering layer (54) 
or both are Is-deposited by directional sputtering. 

3. (Curently amended) M e thod The method according to Claim 1 q^2j 
charact e r i zed i n th a t further comprising depositing an intermediate layer (B3, B 4 ) 
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is-deposited- bv directional sputtering in the contact hole-(20) after the-deposit-ion 

of depositing the base layer (50) and before the depos i t i on of depositing the 
covering layer -<54}-preferably -fry-^ wherein at least 

about eighty per cent percent of the atoms of the intermediate layer being 
comprise titanium atoms. 

4. (Curently amended) M e thod The method according to on e of th e 
^ceding claims claim 1 r-GharaGterized-in-t-hat wherein depositing an 
intermediate layer comprises forming at least one region (B3, B4) of the 
iRter-me4iate -lav-ef-(-&2--V-i-s--deposi-ted by sputtering from a nitride-free surface of a 
sputtering target (108) under a protective gas atmosphere . 

5. (Curently amended) M e thod The method according to Claim 2 one 
of Cla i ms 2 to 4 , ch a ract e r i z e d i n th a t wherein depositing a base layer comprises 
sputtering the base layer from the surface (157) of-thea sputtering target, for the 
sputt e r i ng of tho bas e l ayer (50), that is nitrided before th e d e pos i t i on of 
depositing the base layer r (50-)"U^der--ni-tfogenv 

6. (Curently amended) Method- The method according to Claim 3 one 
of Cla i ms 2 to 5, ch a ractor i z e d i n th a t , wherein depositing the base layer-{SQ) and 
the covering layer-{54) and pr e f e rab l y also the intermediate layer~(52) are 
produc e d comprises sputter deposition using the same sputtering target. (108). 

7. (Curently amended) Method The method according to Claim 1 one 
of th e pr e c e d i ng c l a i ms, ch a ract e r i z e d i n th a t further comprising forming t he 
contact hole-|20)4s4ntreduGed4rtojn a dielectric layer~(4£) as-faf--as to expose 
an electrically conductive connecting section (44), wherein and i n th a t the 
connecting section (1 4 ) pr e f e rab l y contains comprises one of aluminum or an 
aluminum alloy as ajnain constituent. 
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8. (Curently amended) Mefood The method according to Claim 7 T 
charact e riz e d in that further comprising forming an auxi l iary layer or the 
electrically conductive connecting section and etching a-mrt-tipWcky plurality of 
contact holes (20) a r e e tch e d simu l tan e ously i nto jn the dielectric layer (18),-m 
th a t an wherein the electrically conductive auxiliary layer (16), pr e f e r a b l y an 
ant i r e f le ct i on l ay e r, i s arrang e d b e tw ee n th e d iele ctr i c c a rri e r mat e r i al (18) a nd 
th e c on n e ct i ng s e ction (1 4) , an d i n th a t th e a ux ilia ry l a y e r (16) is used as a stop 
layer during the etching ir a-penetfat^ 

l ocations of th e d i electric l ayer and/or at l ocat i ons w i th a h i gh e r e tching rat o 
being -accepted- -howeveFv 

9. (Curently amended) M e thod The method according to Claim 1 one 
of th e pr e c eding cla i m s , c h a ra ct e riz e d in th a t th o contact ho le w herein depositing 
a contact hole filling material i s d e pos i t e d i n is deposited comprises depositing 
using tungsten hexafluoride. 

1 0. (Curently amended) Method - The method according to Claim 3, 
character i z e d in that w herein depositing the base layer (50) tog e th e r with and the 
intermediate layer-(§2), comprises forming a composite layer at the bottom -(--24) 
surface of the contact holer+^as having a thickness (D2, D3) of less than about 5 
nm T i n part i cu la r le ss than 3 nm . 

1 1 . (Curently amended) M e thod The method according to Claim 1 one 
of--tbe--preGedmg-ela^ further comprising forming the 
contact hole (20) has to have a diameter of less than about 1 pm, pr e f e rably of 
about--Or5-um r af>d/GR^^ a depth of greater 
than 500 nnrv-s pr o f o rab l y gr e at e r than 1 pm . 

1 2. (Currently amended) An I nt e gr a t e d integrated circu i t a rr a ng e m e nt 
(10), comprising: 
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baving-at least one contact hole--(-20), in which a base layer {50} 
and a covering layer (54) mad o of comprising titanium nitride are arranged, 

wherein the base layer l5Q)-adioiFHFH3~ adjoins a connecting section 
(44) m a d e of comprising one of substantially nitride-free aluminium or an 
aluminium alloy and no a l um i n i um n i tr i de b e ing arranged between the connecting 
section (44) and the base layer-(§Q), and 

wherein the contact hole (20) conta i n i ng contains a filling material 
comprising made-of-tungsten , and 

charact e r i z e d i n that w herein the covering layer (54) h a s, at tbe-ji 
bottom (24) of the contact holey - has a thickness {t>4) of less than about 1 0 nm. 

1 3. (Curently amended) The integrated circuit arrangem e nt according 
to Claim 12 ch a ract e r i zed i n that further comprising fB- an intermediate layer (52) 
arranged between the base layer (§0) and the covering layer -{§4), wherein at 
least about eighty per ce n t percent of the atoms of the intermediate layer afe 
comprise titanium atoms. 

1 4. (Curently amended) The integrated circuit arrang e ment according 
to Claim 1 3, -characterized- -ifi4frat- wherein the base layer {5Q-V-together--with and 
the intermediate Iayer4524r comprise a composite layer at tfre-a bottom-(24) 
surface of the contact holey-bas having a thickness (D2, D3) of less than about 5 
nm T i n part i cu l ar less than 3 nm . 
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